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(54) WATER-BASED FLUORORUBBER COATINQ COIUIPOSITION 

(57) An aqueous coating composition oomprising a 
f luororubber and. as an add acceptor at least one inor- 
ganic connposite compound, for exanrple. an inorganic 
composite oxide or an inorganic composite salt, in par- 
ticular, an inorganic composite compound containing 
magnesium such as a hydrotaldte. Such an inorganic 
composite corrpound is not agglomerated to form sec- 
ondary particles, when it is dispersed to prinrtary parti- 
cles* and can maintain the storage stability of the 
aqueous coating composition of a f luororubber. 
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Description 

FIELD OF THE INVENTION 

5 [0001 1 The present invention relates to an aqueous coating composition of a f iuororubber. In particular, the present 
Invention relates to an aqueous coating composition comprising a f]uororuk)ber and a specific inorganic compound as 
an acid acceptor. 

BACKGROUND ART 

10 

[0002] When fluororubbers are vulcanized, hydrogen fluoride (HP) is generated by a vulcanizing reaction. Thus, 
f Iuororubber coating compositions contain add acceptors to capture the generated hydrogen fluoride. 
[0003] In general, oxides or hydroxides of calcium, magnesium, zinc. lead. etc. are used as acid acceptors con- 
tained in aqueous coating compositions of fluororubbers (see. for example, JP-A'56-47455 and JP-A-02-248453). 
75 However, these inorganic compounds have low dispersion stability in aqueous conpositions. Therefore, even when 
they are dispersed to primary particles, they quickly form secondary agglomerates and form agglomerated materials in 
the coated films, or such agglomerates deteriorate the storage stability of the aqueous coating compositions of fluor- 
orubbers themselves (only n^ln parts containing acid acceptors In the case of two-pack type ones). 

so DISCLOSURE OF THE INVENTION 

[0004] One object of the present invention is to provide an acid acceptor which does not torn secondary agglom- 
erates once It is dispersed to primary particl es arKi can marntain the storage stability of an aqueous coating composition 
of a f Iuororubber, and also to provide an aqueous coating composition comprising a fluororuU>er and such an add 
ss acceptor. 

[0005] The alx)ve object is acconplished by an aqueous coating composition comprising a ftuororubber and at 
least one inorganic composite compound as an acid acceptor. 
[0006] Hereinafter, the present invention will be explained in detail. 

50 <Fluororubbere> 

[0007] Fluororubbers may be any conventionally used fluororttobers. and preferably have -CH2- repeating units in 
their backbones. 

[0008] Preferred examples of fluororubbers are copolymers of a nmnomer which forms repeating units containing 
35 -CH2- groups (e.g. CF2=CH2. CH2=CH2, CH2S=CHCH3. etc.), and at least one fluorine-containing monomer selected 
from the group consisting of fluorine-containing aliphatic monomers (e.g. CF2=CF2, CF2=CFCF3. CF2=CFC1, 
CF2«CFCF2H, etc.) arxJ fluorine-containing vinyl e^ers (PFVF) of the formulas: 

CF2-CFO(CF2)nCF3 (I) 

40 

wherein n is a nunnt)er of 0 to 9, 

CF2=CF0(CF2GF2CF2O)mCF2CF2CF3 (II) 

45 wherein m is a number of 1 to 5. 

CF2=CFqCF2CF(GF3)0]pF2CF2R (III) 
wherein R is -CF3 or -CH2I. and j is a number of 1 to 5 when R is -CF3, or a number of 0 to 5 when R is -CH2!. and 

50 

CF2=CFCF20CH2(CF2)k2 (IV) 

wherein K is a nunrt>er of 1 to 1 2. and Z is a hydrogen atom, a fluorine atom or a chlorine atom. 
[0009] In the concrete, copolymers are 

65 

(1) a copolymer comprising a monomer which provides repeating units containing -CH2" groups, and the above f lu- 
rine-containing aliphatic monomer. 

(2) a copolymer comprising a monomer which provides repeating units contaning •CH2- groups, and the above 
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PFVE. and 

(3) a copolymer comprising a monomer which provides repeating units containing -CH2- groups, the above fluo- 
rine-cootaining aliphatic monomer arxi the above PFVE. 

[0010] In general, a nx)lar ratio of a monomer providing -CHs-repeating units to other monomer is from 30:70 to 
85:16. 

[0011] Ruoronjbbers having iodine atoms bonded to the ends of polymer chains are preferable since they have 
good storage stability. 

< Inorganic connposite compounds) 

[0012] The amount of an inorganic composite compound used as an acid acceptor is selected according to the 
acid-accepting properties and molecular weight of the compound The amount of an Inorganic composite compound is 
usually from 1 to 50 wL parts, preferably from 3 to 30 parts, per 100 wt parts of a f luororubber. 
[0013] One example of an Inorganic composite compound is an inorganic compound of the formula: 

[MiXJ tMxXx)*yH20 (V) 

wherein M^, — M^are each a metal element or Its cation, Xi^—X, are each an atom such as oxygen, halogen, nitrogen, 
sulfur, phosphorus, etc.; a molecule such as ammonia, nitrogen dioxide, etc.; or an anion such as OH*, F', CI*. Br, \\ 
CH\ SON", COa^'. NO3". 804^'' P04^. etc. x is an integer of 2 to 10. and y is a number of 0 to 20, provided that at least 
one of M-t,— Mx is an alkaline earth metal element (e.g. Mg. Ca, Sr or Ba) or Its cation, 

[0014] An anion is net limited to those exemplif ied above and may be any anion that can form a salt with a metal 
cation, but cannot be an anion which forms a complex. 

[0015] Specific examples of an inorganic composite compound (V) include Al203*CaO«2S]02. 
CaO*MgO*2Si02. 2CaO-Si02, CaO«Zr02. CaCOa-MgCOs, MgO-AlgOa, SMgCOa •Mg(0H)2. SrFg-SrCIsi 
3SrO • AI2O3 • 6H20, 3BaO •2Mn02. etc. 

[001 6] Examples of inorganic composite compounds containing Mg are hydrotalcite compounds of the formula: 

I(Mg2*),.e(Me^)a(OH)2l**1(A"-)e/a • zH^r (Vl) 

Me^* is a Irivalent metal cation (e.g. Al^*, Fe^+, Cr^*, Co^*, In^, etc ). A"" isa n-valent anion (eg, OH". P. cr. Br, NOa" 
. COs^", S04^"» Fe(CN)6^. CHaCOO", (COO)2^*. etc.). 2 is a nun*er of 0 to 20. and a is a positive number of up to 0.33. 
[0017] Specific exanples of hydrotalcite compounds include Mg6Al2(OH)i6C03*4H20. Mg4.5A!2(OH)i3C03 • 
3.5H2O, Mg4Al2{OH)i3.5C03 • S.SHaO. Mg4.3A)2(OH)i2.6C03 • zHgO. etc. 

[0018] The average particle size of such an inorganic composite conrtpound is usually 2 or less, for example, 
from 0.2 to 1 ^m. As a particle size decreases, the ability of the compound to accept hydrogen fluoride, which generates 
in the course of the vulcanization of f luororubber. increases. 

< Other components) 

[0019] The aqueous coatir^g compositions of fluororubbers according to the present invention may optionally con- 
tain additives which are compounded in the conventional aqueous coating compositions of f luororut)bers. Typical exam- 
ples of such additives are as follms: 

a) vulcanizing agents 

[0020] Conventional vulcanizing agents may be used to vulcanize fluororubbers. Examples of vulcanizing agents 
include 

i) aliphatic amines {e.g. triethylenetetramine. tetraelhylenepentamine. ethylenediamine. trimethylenediamine. eth- 
anotemine, 3,9-bis(3-aminopropyl)-2.4.8.10-tetraoxa-2-qpiroI5.5|undecane. etc.) and their salts; aromatic 
polyaniines (e.g. diarnrnodlphehylrndthani&, xylyten^iamine. phenylenediamine. diamanophenylsulfbne, etc.) and 
their salta; polyamlne compounds (e.g. modified polyam^rres. polyamidoamtnes. etc.), 

ii) phenol derivatives (eg. hydroquinone, bisphenol A. bisphenol AF. etc.); polyhydroxyl conpound having end type 
hydroxyl groups (e.g. phenol resins, etc.) and their metal salts; polyols such as Rf(CH20H)2 Wherein Rf is a per- 
fiuoroalkylene group having 1 to 500 cartx>n atoms. 

no polythiols (e.g. triazlnethiol. 1,6-hexanedlthiof. 4.4'-dimercaptodiphenyL 1,5-naphlhalenedithiol. etc.), 
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rv) peroxide vulcanizing agents such as combinations of peroxide compounds (ag. benzyl peroxide, azoisobut/- 
ronttrile. etc.) and vinyl or ally! compounds (eg. vinyl ethers, vinylsilanes. triallylisocyanurate, etc.}. 

[0021] In addition, commercially sold vulcanizing agents for fluororubbers. which are soluble in water or alcohol, 
may be used. 

[0022] A vulcanizing agent is used in an amount of from 0.1 to 20 wt. parts, preferably from 0.5 to 5 wt. parts, per 
1 00 wt. parts of a f luororut)ber 

b) vulcanizing accelerators 

[0023] Vulcanizing accelerators may be any conventional vulcanizing accelerators which are used to vulcanize 
f luororubbers. Typical examples of vulcanizing accelerators include quaternary ammonium salts (e.g. diazabicycloun- 
decenebenzyl chloride (DBU-b), etc.); tertiary amines (e.g. diazabicyclooctane (DABCO), diazablcycloundecene 
(DBU), triethylamine, etc.); and quaternary phosphonlum salts (e.g. triphenylphosphinebenzyl chloride, etc.). Among 
them, those soluble in water or alcohol are preferable. 

[0024] A vulcanizing agent is used in an amount of from 0 to 10 wt. parts, preferably from 0.1 to 5 wt. parts, per 100 
wt. parts of a fluororubber. 

c) Dispersants 

[0025] Dispersants can be used to disperse f luororubbers, acid acceptors and optionally conipounded additives in 
water. 

[0026] Preferable exanr^les of dispersants are as follows: 

anionic surfactants such as laurylsulfate salts, perfluoroalkylcarboxylate salts, o-hydroperfluoroalkylcarboxylate 
salts, eta; 

nonionic surfactants such as polyethylene glycol derivatives, polyethylene glycol-polypropytene glycol derivatives, 
etc.; and 

resinous dispersants such as alkyi polyethylene glycol ethers, alkyfphenyl polyethylene glycol ethers, alkyipolyeth- 
yiene glycol esters, ethylene glycol-propylene glycol copolymers, potylethySene glycol dialkyi esters, etc, 

[0027] Adispersant is used in an amount of from 0.1 to 10 wt. parts per 100 wL % of the whole weight of an aque- 
ous coating composition. 

d) Fillers 

[0028] Fillers may be added to the aqueous coating connpositions of the present invention, if desired, and conven- 
tional fillers, which are exemplified below, can be used: 

cartx^n black, sifica. mica, zinc oxide, barium sulfate, calcium cartxsnate. talc, diatomaceous earth, etc. 

[0029] A filler is used in an amount of from 0 to 200 wt. parts per 100 wt parts of a fluororubber, 

) Colorants 

[0030] To color fluororubber coating films, conventional colorants, which are exemplified below, maybe added to the 
aqueous coating compositions of the present invention: 

inorganic pigments (e.g. titanium oxide, red oxide, inorganic mixed oxides, etc.): and organic pigments (e.g. 
phthalocyanine pigments, perylene pigments, etc.). 

[0031 ] A colorant is used in an amount of from 0 to 200 wt. parts per 1 00 wt. parts of a fluororubber. 

f) Stabilizers 

[0032] It is preferable to add stabilizers to the aqueous coating compositions of the present invention to prevent the 
initiation of reactions such as vidcanizati n during the storage of the compositions. Organic acids (e.g. ac tic acid, for- 
mic acid, succtnic acid, etc.) are preferably used as stabilizers. The amount of a stabiOzer may be suitably determined 
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according to the kinds and amounts of other oorTV)onents. 

g) Tackifiers 

[0033] Tackifiers may be added to the aqueous coating composition of the present invention when It is necessary 
to Improve the affinity of a coated film formed from the aqueous coating coTrvx>sition with a substrate or a primer, 
[0034] As tacWfiers, conventional tackifiers such as silane coupling agents, titanium coupling agents, aluminum 
coupling agents, and the like may be used. Among vulcanizing agents, those having adhesive properties such as polya- 
midoamine. phenol resins, etc. can function as tackifiers depending on a compounded amount. 

h) Non-tackifying agents 

[0035] To impart non-tackiness to the surface of a coated film formed from the aqueous coating composition of the 
present invention, non-tackifying agents can be compounded In the aqueous coating composition of the present inven- 
tion. 

[0036] Preferable exanriples of non-tackifying agents are as follows: 

1) Fluororesins 

[0037] polyvinylidsne fluoride (PVdF), ethylene-telrafluof oethylene copolymers (ETFE), polychlorotrif luoroethylene 
(CTFE)» telrafluoroethylene-hexafluoropropyiene-perfluorovinyl ether copolymers (EPA), tetrafluoroethylene-perfluor- 
ownyl ether copolymers (PFA), polytetraf luoroethylene (PTFE), etc. 

2) Terminal-modified polyfluoropolyethers 

[0038] polyfluoropolyethers having functional groups reactive with fluororut)bers (e.g. -NH2. 'CH2OK etc.) at chain 
ends. 

[0039] The f luororesin 1) Is compounded in an amount of 400 wt. parts or less per tOO wL parts of a fluororubber, 
while the.termlnal-nfKXfif ied polyf luoropolyether 2) Is used In an anmunt of 20 wt. parts or less per 100 wL parts of a 
flucK'orubber. 

i) Other additives 

[0040] To adjust the viscosity and to further improve the storage stability of an aqueous coating composition, the 
aqueous coating composition of the present invention may contain ethylene glycol, propylene glycol, glycerin POVAL, 
pclycarboxylic acid salts, polyethylene glycol derivatives, polyethylene glycol-polypropylene glycol derivatives, methyl 
cellulose, cart>oxymethyl cellulose, etc. 

[0041 ] The aqueous coating composition of the present invention can be prepared as follows: 
[0042] Rrstly. a nonionic or anionic surfactant Is mixed with the dispersion of a f luororutsber, which is obtained by 
emulsion polymerization, in an anfX)unt of about 4 to 10 wt. parts per 100 wt. parts of the fluororut^er solid content, and 
then the mixture Is concentrated (usually to 50 vol, %or less). 

[0043] An Inorganic composite compound is dispersed in the aqueous solution of a nonionic or anionic surfactant 
by milling. 

[0044] Additives such as fillers, colorants, etc. (except vulcanizing agents) are dispersed in the aqueous solution of 
a nonionic or anionic surfactant by milling together with or separately from the inorganic composite compourxl. 
[0045] Then, the dispersion of the f luororubber, the milled disperston(s), additives for coating compositions, and 
optional components (e.g. fluororesins, terminal-modified perfluoropolyethers, etc.) are mixed In an arbitrary order to 
obtain an aqueous coating conposition. 

[0046] An additive for adjusting the viscosity of the coating composition, typically a thickening agent, is added to the 
dispersion of a fluororubber, and then, if desired, the dispersion of a f luororubber (concentrated product) or a terminal- 
modified polyfluoroether emulsified with a surfactant may be added to obtain the main part of the coating composition. 
[0047] Separately, a vulcanizing agent is dissolved in water or alcohol. The solution may be mixed with the main 
part to obtain a oneisart coating, if the mixture does not gelate. 

10048] If the coaUng composition Is not a one-part type, a determined anrx)unt of the solution of the vulcanizing 
agent is added to the main part of the composition just prior to the application. 

[0049] Then, the coating composition is applied to a si4)strate by any conventional coating method such as brish 
coating, spray coaling, dip coating, fkw coating, dispenser coating, screen coating, etc. and dried followed by fcjaWng at 
a temperature of 100 to 350*'C for 5 minutes to 24 hours. 
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[0050] A substrate may be treated with a primer such as a silane compound or a silicone oompourKi to enhance the 
adhesion between the coated film and the substrate. 

[0051 ] The aqueous coaling compositions of f luororubbers according to the present invention can be used like the 
conventional aqueous coating compositions of f luororubbers in the following applications: 

Surface modifiers of metals, ni3bers. plastics, glass, etc. 

Sealing and coating materials which are required to have heat resistance, chemical resistance, oil resistancei non- 
tadQ'ness. etc., lor example, metal gaskets, oil seals, and the like. 
- Non-tacky coating materials of rolls or belts for off k;e automation equipment, or bleed barriers. 
Coating of fabric sheets and belts by dipping and baking. 

[0052] When the aqueous coating compositions of f luororubbers according to the present invention have a high vis- 
cosity a are highly concentrated, they can be used as sealing materials, linings or sealants having conplicated shapes. 
When the aqueous coating compositions have a low viscosity, they can be shaped in the form of a thin f im having a 
thickness of several microns. When the aqueous coaling compositions have a medium viscosity, they can be appn ed on 
precoated metafs. Orings. diaphragms, lead valves, and the like, 

[0053] Furthermore, the aqueous coating compositions of f luororubbers according to the present Invention may be 
used to coat conveying rolls or belts for fabrk; or paper sheets, printing rolls, chemical-resistant tubes, caps of chemical 
containers, fuel hoses, etc. 



[0054] Apigment (TALOX R-516L nnanufaclured by TITANIUM INDUSTRIES. LTD.) and a hydrotalcite DHT-4A 
(manufactured by KYOWA CHEMICAL INDUSTRIES. Ltd.) in a weight ratio of 3:5 were dispersed in water containing 
a surfactant (NONION HS-208 manufactured by NOP Corporation) (7 g/L) by milling to prepare a paste (solid content: 
14 %) (hereinafter referred to as "pig paste*). 

[0055] The properties of the pig paste were measured or evaluated as follows: 

a) Dispersing test 

[0056] The viscosity and pH of the above pig paste were measured at 25^C. Then, the sizes of agglomerates were 
measured with a grind gauge in accordance with JIS K 5400-1990, 4.7.2. Furthermore, the pig paste was filtered 
through a filter having a pore size of 20 pm urxJer a pressure of 3.5 kQf/m^G, and a filter penetration rate was calculated 
from the solid amount. 

[0057] in addition, to evaluate the static storage stability of the pig paste, tiie dispersibtlrty of the paste after 2 and 
4 weeks was measured with a grind gauge according to JIS K 5400-1990. 4.7.2. 

b) Properties of vulcanized material 

[0058] A surfactant NONION HS-208 (manufactured by NOP Corporation) was added to the dispersion of a fluor- 
orubber (vinylidene fluoride-hexafluoropropytene-tetrafiuoroethylene copolymer) to separate the fluorortbber from 
water followed by concentration. Then, NONION HS-215 (manufactured by NOP Corporation) was added to the con- 
centrate to adjust the solid concentration to 60%, which will be hereinafter referred to as "adjusted liquid of the fluor- 
orubber". 

[0059] A mixture (60 wt. parts) of EPOMATE P-100 (manufactured by YUKA SHELL Co., Ltd.) as a vulcanizing 
agent and a silane coupling agent (A-1 100 manufactured by NIPPON UNICAR Co., Ltd.) in a weight ratio of 1 ;4 was 
dissolved in water (40 wt parts) to obtain the solution of the vulcanizing agent. 

[0060] The adjusted Ik^uid of the fluororubber (75 wt. parts), the pig paste (23 vA. parts) and tiie solution of the vul- 
canizing agertt (2 wt. parts) were mixed with a disper and poured in a square palette. Then, the mixture was thoroughly 
dried and then baked at 1 50^0 for 60 minutes. 

[00611 T^ii forrni^ rubber film fHtVihg H thiel^l^e i»f i^bout 800 m wds pe^ed off from the pal^ and blanked out 
in the form of a JIS No. 4 dumbbell. Then, this sample was subjected to the tensile test using a TENSILON tester at a 
pulling rate of 500 mnVmin. according to JIS K 6893. 
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Example 1 
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c) Properties of coating composition and appearance of coaled film 

[0062] Tne dispersion of a fluororesin (letrafluoroethylene-hexafluoropropylene copolymer) (NEOFLON DISPER- 
SION ND-1 manufactured by DAIKIN INDUSTRIES, LTD.) and the adjusted liquid of the fluororubb r w re mixed in a 
weight ratio of 1 :1 . Then, the pig paste was fidded to this mixture so that the weight ratio of the f luororubber to the acid 
acceptor was 100:5. 

[0063] Separately. NONION DS-60HN (manufactured by NOF Corporation) and ADEKANOL UH-140S (manufac- 
tured by ASAHI DENKA KOGYO K.K.) as additives of a coating composition were dissolved in water, and then mixed in 
the above mixture. Hereinafter, this mixture will be referred to as ''Liquid A". 

[0064] The \nscosi'ty and pH of Uqurd A were measured at 25^C. Liquid A was dried at 1 SC'C and then baked. The 
obtained solid was weighed, and the solid content was calculated from the weight of Liquid A and the weight of the solid. 
[0065] To measure the pot life of Liquid A after the addition of the solution of the vulcanizing agent, Liquid A and the 
solution of the vulcanizing agent were mixed so that the weight ratio of the former to the latter was 100:5. and the vis- 
cosrty of the mixture was measured at 25*'C just after the mixing, and after 24 hours and 72 hours from the mixing. 
[0066] Furthermore, to compare the storage stability of the acid acceptor, ordy Liquid A was coated on a dean glass 
plate with a doctor Wade (4 MIL) just after the preparation of Liquid A and after leaving Liquid A at rest for one month, 
and then dried, arxl the presence of agglomerates in the film was observed. 

Comparative Example 1 

[0067] Tests a, b and c were carried out in the same manner as in Example 1 except that magnesium oxide (MA- 
150 manufactured by KYOWA CHEMICAL INDUSTRIES. Ltd.) was used as an acid acceptor, the weight ratio of the pig- 
ment to the acid acceptor was 3:3, and the weight ratio of the f luororubber to the ac'd acceptor was 1 00:3. 

Conparative Example 2 

[0068] Tests a. b and c were candied out in the same manner as in Exanpte 1 except that nnagnesium hydroxide 
(KISMA F manufactured by KYOWA CHEMICAL INDUSTRIES. Ltd.) was used as an add acceptor, the weight ratio of 
the pigment to the acid acceptor was 3:4.5, and the weight ratio of the fluororubber to the acid acceptor was 100:4.5. 

Comparative Example 3 

[0069] Tests a. b and c were carried out in the same manner as in Exannple 1 except that magnesium oxide having 
small particle sizes (MICROMAG 3-1 50 manutactured by KYOWA CHEMICAL INDUSTRIES, Ltd.] was used as an acid 
acceptor, the weight rat'o of the pigment to the add acceptor was 3:3. and the weight ratio of the fluororubber to the 
acid acceptor was 1 00:3. 

[0070] The results obtained in Example and Comparative Examples are shown in Table 1 . 
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Table 1 







Ex.1 


C. Ex. 1 


C.Ex2 


C.Ex.3 


5 


Acid acceptor 


Inorganic com- 
posite compound 


Magnesiimi oxide 


Magnesium 
hydroxide 


Small particle 
nnagneslum oxide 




Average particle size (^m) 


<1 


14 


2 


2 


10 


Dispersing test 




•Viscosrty (cp) 


20 


870 


270 


920 






8.5 


10.1 


9.6 


9.8 


15 


-Grind gauge 
(Mm) 


Just after prepa- 
ration 


<10 


<10 


<10 


<10 






After 2 weeks 


<10 


18 


16 


25 






After 4 weeks 


<10 


22 


20 


55 


20 


-Filter pen^ration rate 


95 


82 


72 


86 


Properties of vulcanized material 




-100 % tensile stress (kgf/m^ 


14 


15 


22 


22 




-Tensile strength (kgf/m^ 


76 


72 


77 


81 




-Elongation {%) 


570 


520 


370 


440 




Properties of coating composition and appearance of coated film 




-Viscosity (cp) 


58 


63 


61 


115 


30 


-pH 


8.3 


9.7 


9.3 


9.4 


-Solid content (%) 


49.4 


49.1 


49.1 


49.3 




Viscosity (cp) 


Just after mixing 


38 


37 


38 


75 






after 24 hrs 


35 


33 


35 


72 


35 




after 72 hrs 


30 


48 


33 


70 




Film appearance 


Just after prepa- 
ration 


No particle 


A few small parti- 
cles 


No particle 


A few small parti- 
cles 


40 




After 1 month 


No particle 


Many large parti- 
cles 


A few small par- 
ticles 


A few large parti- 
cles 



Claims 

4S 1 . An aqueous coating composition comprising a f luororubber and at least one inorganic composite compound as an 
acid acc^tor. 

2. The aqueous coating conposition according to daim 1 . wherein said Inorganic composite compound comprises an 
alkaline earth metal element. 

so 

3. The aqueous coatng composition according to daim 1, wherein said inorganic composite compound comprises 
magnesium. 

4. The aqueous coating oofnposttion according to ar^ one of daims 1 to 3. which certains 1 to 50 parts by weight of 
«ff said Inorganic composite compound per 1 00 parts by weight of said f luororubber. 

5. The aqueous coaling composition according to any one of daims 1 to 4, wherein said inorganic composite com- 
pound has an average particle size of 2 ^ or less. 
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